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(http://creativecommons.org/licenses/by-nc-nd/4.0/).a b s t r a c ta r t i c l e i n f oAvailable online 3 February 2016 Japan has experienced an enormous increase of trafﬁc accidents as a result of the country's rapid economic
growth from the late 1950s to the year 1970. Observers in the early 1960s called the proliferation of trafﬁc acci-
dents the “Trafﬁc War” as the annual trafﬁc-accident fatalities exceeded the average annual fatalities during the
First Sino-Japanese War in 1894–1895; the total eventually peaked at 16,765 in 1970. Annual fatalities then de-
clined during 1970s and fell to 8719 in 1981, thanks to the Japanese national government's comprehensive, in-
tensive efforts to reduce the number of fatalities. This paper summarizes these initiatives, which include road
facility measures, regulations and law enforcement, education, vehicle safety standards, and emergency medical
care.
Because the levels of car ownership and vehicle-kilometers traveled continued to increase even as organizations
worked to reduce trafﬁc safety risks, annual fatalities again trended upward starting in 1981 and reached 11,452
in 1992. Before 1992, the trend in annual fatalities always followed that of annual trafﬁc accidents in general.
After 1992, however, the annual fatality dropped while the annual number of trafﬁc accidents actually rose.
This unique pattern has roots in passive safety technology, the international enhancement of vehicle safety stan-
dards, and innovation in the emergency medical care, which have all helped save lives.
This paper compares Japanese annual trends with those of other developed countries to show that Japan has re-
cently become risen to the top level of trafﬁc safety. In hopes of achieving an even safer trafﬁc society in Japan, the
paper summarizes the key factors for consideration.
© 2016 International Association of Trafﬁc and Safety Sciences. Publishing services by Elsevier Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Keywords:
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The aim of “trafﬁc engineering” is to construct a comprehensive
knowledge system tomaintain and/or enhance trafﬁc safety, efﬁciency,
and environmental friendliness for vehicular road trafﬁc. Before the
popularization of automobiles, which began with the introduction of
the Ford Model T in 1908, trafﬁc accidents caused by automobiles and
trafﬁc congestion caused by high concentrations of vehicles were not
severe social problems. After automotive mass-production triggered
the rapid spread of automobiles, however, various types of road trafﬁc
accidents – single vehicle, vehicle-to-vehicle, and vehicle-to-person,
for example – emerged and created the need for engineering sciences
that would help reduce the numbers of accidents, severity of accidents,
and corresponding fatalities. To do so, engineers study and standardize
the physical dimensions of geometric road design, such as theminimum
radius of horizontal alignment, maximum downgrade slope, and lane
and/or roadway width allocation (including the introduction of pedes-
trian sidewalks). The introduction of trafﬁc signal systems and the de-
velopment of signal control algorithms, along with the establishment
of trafﬁc laws and trafﬁc regulations, are also effective measures.ssociation of Trafﬁc and Safety
and Safety Sciences. Publishing seOther important components include the education of road users and
the proper introduction of trafﬁc law enforcement.
These days, statistics show that Japan is one of the safest countries in
terms of not only crime but also trafﬁc accidents. People in Japan have
been struggling and working over the last several decades to reach
these levels of trafﬁc safety. This article illustrates the history of trafﬁc
safety in Japan, proﬁles themajor efforts that organizations implement-
ed at key junctures along the way, and compares Japan with several
other developed countries.2. History
2.1. Accident statistics
Fig. 1 shows the overall trends in the annual number of trafﬁc acci-
dents, annual number of injuries, and annual number of fatalities.
Note that “fatality” is deﬁned as a deathwithin 24 h of an accident, in ac-
cordancewith the trafﬁc safety statistics gathered by theNational Police
Agency (NPA) in Japan. This deﬁnition applies hereinafter.
Since “motorization” began in Japan after World War II, there have
been four main eras of trafﬁc accident fatality trends: up to 1970, from
1970 to 1981, from 1981 to 1992, and from 1992 to the present.rvices by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
Source:Reference 1
Fig. 1. The history of road trafﬁc accidents in Japan (source: Ref. [1]).
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nual total of in 1971. Observers called the last part of this period the
era of the “Trafﬁc War” because the fatality ﬁgure exceeded the total
Japanese fatalities of the First Sino-Japanese War (1894–1895). The
Japanese national government and the Japanese people, as well, con-
sidered the Trafﬁc War to be an impending, serious crisis, and the
government started to form comprehensivemeasures to reduce traf-
ﬁc accident fatalities.
2. After that, annual fatalities declined during the 1970s and reached
8719 in 1981. This period (from1970 to 1981) constitutes the second
era, when annual fatalities trended downward.
3. Despite substantial efforts to reduce trafﬁc safety risks, annual fatal-
ities increased again in the third era (1981 to 1992) and eventually
reached 11,452.
4. In the fourth and ﬁnal era, which began in 1992, the annual number
of trafﬁc accidents has shown increases while annual fatalities have
dropped. This is a novel trend in comparison to the periods before
1992, when the trends in annual fatalities always generally followed
those of annual trafﬁc accidents. After peaking in the early 2000s, the
number of trafﬁc accidents has also been trending downward.Source: Reference
Fig. 2. Social statistics and trafﬁc accid2.2. Major factors behind changing trends
In the ﬁrst era (−1970), the increasing fatality trends are obvious.
Fig. 2 shows time series data for vehicle ownership in terms of the num-
ber of vehicles (unit: 10,000), gross domestic product (“GDP”; unit: tril-
lions of yen), population (unit: 100,000), and road length (unit:
1000 km) versus annual fatalities. The annual fatality ﬁgures changed
from 4429 in 1951 to 16,765 in 1970; in other words, the ﬁgure for
1970was almost four times larger than in the ﬁgure for 20 years earlier.
Vehicle ownership, meanwhile, rose from 413 (thousand vehicles) in
1951 to 16,528 (thousand vehicles) in 1970—a fortyfold increase over
the span of just two decades. The population grew by 23% over the
same period, increasing from 87 million to 103.7 million. The Japanese
GDP changed from 8.5 trillion yen in 1955 to 75.3 trillion yen in 1970;
in the span of only 15 years, the national GDP grew by almost nine
times. The country's rapid economic growth during the ﬁrst era, evident
in the GDP increase and the rapidness that occurred as a result of the
enormous changes in vehicle ownership, was themain cause for the in-
creasing fatality trends. In addition, facility development was unable to
keep pace with the rapid economic growth and motorization. The times 1, 2, 3, 4, 5, 6
ent fatalities (source: Refs. [1–6]).
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development: total road length rises from 923,000 km in 1953 to
1,024,000 km in 1970—a meager 11% increase over 17 years.
In the second era (1970–1981), comprehensive and intensive efforts
by the Japanese national government brought annual fatalities down at
a consistent rate to 8719 in 1981—around half of the peak value, 16,765,
which occurred in 1970. Over this 10-year stretch, vehicle ownership
more than doubled; population grew by 13%; GDP expanded by almost
3.5 times; and road length grew by just under 10%, as Fig. 2 shows. Fig. 3
also illustrates the increase of trafﬁc volume in vehicle-kilometers dur-
ing this period. Fig. 4 plots fatal accident rates against population, road
length, and vehicle ownership, as well as annual trafﬁc fatalities. It is re-
markable that the accident rate per unit of vehicle ownership decreased
dramatically during the second era. Although the data show that the
socio-economic indices increased constantly across the board annual fa-
talities fell signiﬁcantly. Section 3 discusses the measures behind these
drastic reductions in fatalities.
In the third era (1981–1992), Japan again faced a gradual increase in
fatalities despite substantial ongoing efforts by all sectors – including
government, industry, academia, and the general population – to reduce
trafﬁc safety risks. Although annual fatalities rose by around 500 in the
ﬁrst half of the era (from 1981 to 1986), the second half saw an increase
of over 2000; the ﬁgure in 1992 (11,452) came in slightly higher than
that in 1974 (Fig. 1). The third era (especially the latter half) was the
time of the so-called “bubble economy period,” a stretch when the
GDP grew from 260 trillion yen in 1981 to 471 trillion yen in 1992 (an
increase of more than 1.8 times) and vehicle ownership rose from
37 million vehicles in 1980 to 62 million vehicles in 1992 (an increase
of almost 1.7 times; see Fig. 2). This type of rapid economic growth,
along with increased vehicle ownership and expanded trafﬁc volume
(in vehicle-kilometers),may have been factors in causing the signiﬁcant
increase in the number of trafﬁc accidents evident in Fig. 3. The statistics
on total annual vehicle-kilometers for time series comparison in Japan
have been problematic in recent years; the estimation and survey
methods changed in 1987 and 2010, making it impossible to provide
statistics for 1999 and thereafter.
In the last era (1992), annual trafﬁc fatalities have been on a contin-
uous decline. The ﬁgure in 2002 (8396) was the lowest to date (falling
under the 1981 ﬁgure of 8719). In 2014 (which Fig. 1 does not show),
annual trafﬁc fatalities were at 4113—another record low that repre-
sents less than half the 1981 total. Worth noting is that the fatality
rate per unit of population shows a decreases steadily in Fig. 4, a trendSource: Refer
Fig. 3. Trafﬁc volume in vehicle-kilometers andthat results in a consistent drop in annual trafﬁc fatalities. Section 3 dis-
cusses the measures from this era, as well.
3. Measures to reduce accident risks
The literature summarizes a detailed analysis and discussion of traf-
ﬁc safety countermeasures from the various periods, particularly the
second era (1970–1982) [8]. Following the approach of the literature,
this paper includes subsequent measures and activities.
Observers paid relatively little attention to the negative aspects of
the development of motorization until the 1960s, when the effects of
Japan's massive economic growth began to set in. The problems of
overloading and speeding by dump trucks and gravel trucks, as well as
reckless driving on the part of taxi drivers, were the objects of pointed
criticism from newspapers and other media, while increasing numbers
of tragic automobile accidents triggered extensive debate on possible
countermeasures in the early 1960s. The expression “Trafﬁc War” be-
came popular in the media because the annual number of trafﬁc fatali-
ties in the early 1960s exceeded that of the First Sino-Japanese War in
1894 and 1895. Most media accounts built a consensus that the main
victims of accidents were children, the aged, pedestrians, and cyclists,
while the main offenders were professional drivers.
As the involvement of non-professional drivers – both as offenders
and victims – in trafﬁc accidents had become general knowledge by
the late 1960s, the authorities began takingmeasures to get unqualiﬁed
drivers and drunk drivers off the roads, diversifying and expanding the
use of trafﬁc signals and roadmarkings, and launching campaigns to en-
courage compliance with the rules of the road. Designated driving
schools also deﬁned a uniform nationwide curriculum for those looking
to obtain driving licenses for passenger vehicles. In 1967, the authorities
established a compulsory road training program for obtaining driving
licenses and a system of short training courses that drivers would
need to undergo every 3 years to renew their licenses.
After a rash of severe, tragic trafﬁc accidents in the late 1960s, the
government and the general public recognized the need for creating a
novel framework that would enable cooperation among authorities
and give ﬁnancial support to organizations on all levels of government.
The “Trafﬁc Safety Policies Basic Act” went into effect in 1970, and
policymakers formulated the First Fundamental Trafﬁc Safety Program
(for the years 1971 to 1975) at the end of FY1970 (March 1971). The
Tenth Fundamental Trafﬁc Safety Program (for 2016 to 2020) is under
discussion in 2015.ences 1, 7
trafﬁc accidents (source: Refs. [1] and [7]).
Source: References 1, 2, 3, 4, 5
Fig. 4. Trafﬁc accident fatalities and fatal accident rates (source: Refs. [1–5]).
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advanced countries, Cabinet Ofﬁce of Japanese Government had tried to
estimate the social costs of road trafﬁc accidents in the early years of the
21st century. Annual totalmonetary loss caused by road trafﬁc accidents
in Japan in 2004 was estimated as 4.4 trillion yen [9]. In addition, it is
also believed that there must be some “non-monetary loss” which in-
cludes psychological pain, suffering, loss of the sweet joy of life, and so
forth. The estimate of annual total non-monetary loss caused by fatal ac-
cidents in Japan in 2004was 2.3 trillion yen [9], whichwas estimated by
a method so called WTP (willingness to pay). WTP is deﬁned as the
maximummoney that a subject considers to be able to pay for avoiding
the fatal risk of a trafﬁc accident. It is said that the WTP for injury acci-
dents accounts for about 70% of that for fatal accidents; therefore, annu-
al total non-monetary loss for injury accidents in Japan in 2004 may be
assumed as about 1.7 trillion yen. As a conclusion, the whole annual so-
cial costs caused by road trafﬁc accidents including monetary and non-
monetary loss would be around 8.4 trillion yen in Japan in 2004. Such
results of social costs estimates may promote the public investments
for countermeasures against road trafﬁc accidents.
In the second era (from 1970 to 1981), the remarkable decrease in
trafﬁc accidents owes a great deal to thewide-ranging investment of re-
sources and substantial efforts that went into implementing a variety of
trafﬁc safety measures. The closely interrelated nature of these mea-
sures makes it difﬁcult to make quantitative evaluations of their effec-
tiveness as individual policies. One can, however, divide the wide-
ranging policies for trafﬁc safety measures into the ﬁve categories
below [8]:
– Trafﬁc safety facilities and road trafﬁc environment;
– Regulations and law enforcement;
– Education and publicity;
– Improvement of vehicle safety standards; and.
– Emergency medical care.
3.1. Trafﬁc safety facilities and road trafﬁc environment
The number of trafﬁc signals in Japan rose rapidly from about 15,000
in 1970 to about 95,000 in 1980 [8] (and now to almost 205000 in 2013
[10]). Several “before-and-after” studies on the installation of trafﬁc
signals in the 1960s and 1970s revealed that trafﬁc signals were signif-
icantly effective in reducing the number of road accidents. The reduc-
tion rates were 31–64%, 32–75%, and 50–89% for the number of
accidents, injuries, and deaths, respectively [8].Statistics on pedestrian bridges in Japan go back to 1967, when there
were fewer than 1000 pedestrian bridges in the country. That number
jumped to about 5000 in 1970 and approximately 9000 in 1980. The
steady upward trend continued up to around 2000, but concerns
about the aging of existing bridges and the limited impact of new instal-
lations (as almost no pedestrians used some of the bridges) led the au-
thorities to begin removing some pedestrian bridges at the beginning of
the 21st century. When pedestrian bridge construction ﬁrst started, the
new facilities had a sizable impact on protecting pedestrians from trafﬁc
accidents: comparing the number of accidents in the six-month periods
prior to and after bridge installation, there was an 85% decrease in the
numbers of pedestrian involved in trafﬁc accidents in the areas 100 m
to either side of the 31 pedestrian overpasses constructed from 1964
to 1967 in Metropolitan Tokyo [8].
The role of road improvement andmaintenance in promoting safety
cannot be ignored. In the early stages of the road improvement efforts,
single-lane two-way roads optimized for automobile trafﬁc were con-
sidered the minimum standard for improvement. For the next step, en-
gineers focused on bypasses, ring roads, and grade separations at critical
intersections so that the roads could handle increased levels of trafﬁc
volume. Another part of this context was expressways, which are
among the safest types of roads. The rate of accidents on expressways
was only 0.99 per billion vehicle-kilometers – just 1/14 of the rate of
13.7 per billion vehicle-kilometers on ordinary roads – in 1983 [8]. Sim-
ilarly, the fatality rate of 0.07 persons per billion vehicle-kilometers for
expressways is only 1/3.4 of the rate of 0.24 persons on ordinary roads
in 1983 [8]. In 1998, the fatality rates had fallen to 0.04 deaths per billion
vehicle-kilometers on expressways and 0.12 deaths per billion vehicle-
kilometers on ordinary roads [11].
The Institute of Trafﬁc Accident Research and Data Analysis
(ITARDA) was established in 1992 under the cooperative support of
the Road Bureau of the Ministry of Construction (now the Ministry of
Land, Infrastructure, Transport and Tourism [MLIT]) and Trafﬁc Bureau
of Japan's National Police Agency [12] to conduct comprehensive and
scientiﬁc surveys and analyses on trafﬁc accidents using empirical
data. The establishment of the Institute was a prominent symbols of
the collaboration between the MLIT and the NPA on road trafﬁc issues,
a partnership that has continued to expand since.
Analyses of ITARDA data for the years 1990 to 1993 indicated that 9%
of the country's trunk road section lengths accounted for 40% of all traf-
ﬁc accidents. Based on this knowledge, the government took selective
measures to target more than 3000 frequent accident locations from
1996 to 2003. Systematic analyses designed to identify the factors for
high trafﬁc accident incidence frequencies were followed by an
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cidents occurring at each location. The measures for each location were
also implemented during the seven-year period (1996–2003). Post-
implementation evaluations were also conducted to assess the effec-
tiveness of the measures [13].
Policymakers have recently established a series of actions – selecting
high-risk trafﬁc accident locations, conducting scientiﬁc analyses to
identify factors behind trafﬁc accidents, determining and implementing
measures to reduce risks of incidence, and evaluating implemented
measures – in accordance with the well-known PDCA (Plan, Do,
Check, and Action) cycle. The collaborative links between the MLIT
and the NPA play important roles in promoting these measures.
3.2. Regulations and law enforcement
As the process of motorization has progressed, lawmakers have de-
veloped both trafﬁc laws and various types of trafﬁc regulations. Al-
though these sorts of regulations naturally have a signiﬁcant effect in
preventing trafﬁc accidents, it is difﬁcult to evaluate their effectiveness
quantitatively. Trafﬁc regulations are effective only when almost all
road users observe them, the vast majority of users acknowledge the
reasonableness of the regulations, and users believe that the regulations
are properly enforced [8].
The Road Transport Vehicle Act was established in 1951 to ensure
the safety of surface transport vehicles and deﬁne several vehicle safety
standards in Japan. The revised Act later required all passenger vehicles
manufactured after 1975 to be equipped with seat belts. The Road Traf-
ﬁc Law of 1971, meanwhile, required drivers and passengers in cars
traveling on expressways to use seat belts but did not stipulate any spe-
ciﬁc penalties. The 1985 revisions to the law obligated people sitting in
the front seats of cars to wear seat belts on expressways, a requirement
that came alongwith penalty points for violations [8]. The same regula-
tion was applied to other types of roads in 1986 and extended to pas-
sengers sitting in the back seats of cars in 2007.
The Japan Automotive Federation (JAF), the union of automobile
users in Japan, reported the overall average seat belt usage rates are
98%, 93%, and 35% among drivers, passengers in the front seat, and pas-
sengers in the rear seat, respectively, as of 2014 [14]. A number of scien-
tiﬁc studies have revealed the effectiveness of wearing seat belts as a
means of reducing accident injuries and fatalities. The key problem is
how to raise the percentage of drivers and passengers who wear seat
belts.
3.3. Education and publicity
The literature also covers the driving license system and the points
system deﬁned in the “Road Trafﬁc Law” [8]. Since 1967, the age re-
quirements for the various types of driving licenses have been
16 years or older for motorcycles, 18 years or older for regular vehicles,
20 years or older for large-sized vehicles, and 21 years or older for trans-
port business-purpose vehicles.
The driving license for automatic-transmission regular vehicles only
was created in 1991, and the deﬁnition of “regular vehicle” in the driv-
ing license systemwas modiﬁed and limited to smaller, lighter vehicles
in 2007.
The point system was introduced in 1969. If a driver causes an acci-
dent or commits a trafﬁc offense, the driver accrues a certain number of
points; when the driver's total number of points reaches a certain level,
the authorities may suspend or revoke his or her license [8]. Accruing
points is not in and of itself a criminal punishment—punishment and
legal action only enter the picture when a driver's total point count ex-
ceeds certain level.
In order to respond to popular demand and prevent severe trafﬁc ac-
cidents more effectively, policymakers have revised the penalty points,
altered the ﬁne amounts, and introduced new offenses subject to penal-
ty points.Obtaining a driving license in Japan is a difﬁcult, time-intensive, and
high-cost process of acquiring the necessary knowledge and skills. As of
2015, people in driving instruction programs at certiﬁed driving school
need to complete 34 h of practical training and 26 h of lectures on laws
and vehicle mechanics to obtain a normal regular vehicle license under
the Operational Rules for Road Trafﬁc Law. The Road Trafﬁc Law spec-
iﬁes the certiﬁcation and standards of these schools, and the curriculum
established by the Trafﬁc Bureau of the NPA deﬁnes the content of the
training courses on a nationally standardized basis.
Follow-up driver education is also conducted at the time of issuance
of the initial license, and subsequent classes are conducted every 3 years
at the time of license renewal. The license renewal period for dedicated
excellent drivers (people who have accrued no penalty points over the
past 5 years) was extended to 5 years via the 1994 revisions to the
Road Trafﬁc Law. Drivers who have caused accidents or committed vio-
lations during the period leading up to license renewal are required to
take special lecture courses. These lecture classes may be helpful for
drivers who are unaware of their own wrongdoings, but how effective
the classes actually are in correcting drivers' behavior is unclear.
Trafﬁc safety education in kindergartens and the lower grades of el-
ementary schools, clearly an essential component, follows a rather thor-
ough, intensive framework in Japan. Trafﬁc safety education in the
higher grades of elementary schools and subsequent schooling is not
so intensive, however, because of the lack of ofﬁcial systematic educa-
tional methods and ofﬁcial instructors at those levels in Japan.
Prefectural public organizations conduct trafﬁc safety education at
the regional level, especially programs aimed at children, parents, and
the elderly. The Operational Rules for Road Trafﬁc Law also deﬁne a
safe driving education and management system for private companies
or public organizations. For freight management companies, especially,
the system is believed to be particularly effective in reducing the inci-
dence of accidents among freight drivers [8].
Since 1948, the NPA organizes 10-day “Nationwide Trafﬁc Safety
Campaigns” in the spring and fall of every year. During these bi-
annual campaigns, the mass media publicizes trafﬁc safety slogans and
warnings, and large numbers of community volunteers provide sub-
stantial support for the effort [8]. A study revealed that the incidence
of trafﬁc accidents per day during the campaigns has consistently
been around 10% lower than the annual daily average [8].
3.4. Improvement of vehicle safety standards
The safety standards for the structure and performance of automo-
biles in Japan conform to the Road Transport Vehicle Act, which was
established in 1951 and revised many times—sometimes to make the
standards more rigorous, and sometimes to relax the regulations.
Before the 1970s, the dominant type of trafﬁc accidents was known
as “mobile weapon” accidents: vehicles causing pedestrian injury or
death. In the early 1970s, however, there was an increase in so-called
“mobile cofﬁn” type accidents—incidents that kill the drivers or passen-
gers of automobiles [8]. As public scrutiny grew, lawmakers strength-
ened the vehicle safety standards in 1973 and established three basic
concepts for consolidating vehicle safety standards: active safety
measures, passive safety measures, and ﬁre prevention measures. In
the literature, a detailed table provides a list of safety measures for
consolidating vehicle safety standards like the requirements for
tachographs, speedometers, triple-brake systems, and so forth for
large trucks, as well as seat belts, headrests, and other items for passen-
ger cars, that were designed to reduce damage to passengers in the
event of a collision.
These safety standards are strictly applied to the processes of issuing
and renewing vehicle inspection certiﬁcates. The ﬁrst renewal occurs
3 years after the initial issuance for private passenger cars, subsequent
renewals then come at two-year intervals. The vehicle inspection certif-
icate renewal period for buses, taxis, and large trucks is 1 year. The Road
Transport Vehicle Act stipulates the periods and requirements for
Source: reference 17
Fig. 6. Fatality/population rates (source: Ref. [17]).
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certiﬁcate renewal in Japan has certainly contributed to accident pre-
vention and passenger protection, it is difﬁcult to make a quantitative
assessment of how effectively the improvement of safety standards
has been [8].
3.5. Emergency medical care
Although maintaining a system of emergency medical care is not an
accident preventionmeasure in itself, having a solid emergencymedical
care system in place obviously reduces the human damage that trafﬁc
accidents can cause. The number of emergency hospitals in Japan
grew from 2843 in 1972 to 3471 in 1983 [8].
Fig. 5 shows the changes in the number of people carried by ambu-
lances [15] against the changes in the numbers of trafﬁc accidents and
trafﬁc accident fatalities. In 1965, ambulances only carried around
100,000 people despite the relatively high numbers of accidents
(567,000) and trafﬁc accident fatalities (approximately 12,500). The fa-
tality rate, or the number of deaths per number of accidents,was around
0.022 in 1965—a much higher ﬁgure than the rate of 0.007 (= 4373 fa-
talities/629,021 accidents) in 2013, when the number of people being
carried in ambulance was around 530,000. The increase in the number
of people carried by ambulances may be an important contributor to
the decreased fatality rate.
The rapid advances in medical technology in recent years likely also
play a role in saving lives in situations where trafﬁc accidents inﬂict se-
vere damage on people. These achievements have surely helped reduce
the number of trafﬁc accident fatalities, especially in recent years.
4. International comparison
Because a “fatality” is normally deﬁned in Japan as a death within 24
h of an accident, comparisons with fatality statistics in other countries
can be challenging. In order to facilitate international comparisons, the
NPA began disclosing data on fatalities occurring within 30 days after
accidents in 1997. The number of fatalities within 30 days tends to be
around 1.15 to 1.2 times larger than that of fatalitieswithin 24 h. The co-
efﬁcient demonstrated a downward trend from 1997 to 2006, falling
from 1.21 to 1.14, but began a gradual increase in 2006 and eventually
reached 1.18 in the statistics for 2014 [16].
Figs. 6 and 7 show international comparisons of trafﬁc accident fatal-
ity rates relative to population and vehicle ownership, respectively [17].Source: Referen
Fig. 5. Ambulance activity and trafﬁc accideThe ﬁgures illustrate the data for Germany, the Netherlands, the United
States, France, the United Kingdom, and Japan.
According to the ﬁgures, the trafﬁc accident fatality rates in the
United Kingdomand theNetherlands have almost always been the low-
est of all the countries in the comparison. Although the rates in Japan
were signiﬁcantly worse than those in the two leading countries in
the 20th century, the Japanese rates have grown competitive with the
leading countries since the start of the 21st century.
Looking at themost recent statistics (for 2012), one can see that the
fatality rate in Japan (0.41 fatalities per million people) is almost the
same as that in Germany (0.44); on the other hand, the fatality rates
in theNetherlands and theUnited Kingdomare at 0.34 and 0.28, respec-
tively. In terms of fatality rate relative to vehicle ownership, Japan sits at
6.3 fatalities per 1000 owned vehicles—a level that approaches the rates
of the Netherlands and the United Kingdom, which come in at 5.9 and
5.1, respectively, and remains smaller than the rate in Germany (7.0).
The number of fatalities among pedestrians is almost the same as
that among people in vehicles (as drivers or passengers) in Japan,
whereas in-vehicle fatalities represent the dominant fatality type in
other leading countries.
Among the developed countries shown in Figs. 6 and 7, USA has the
worst fatality rates relative to both population and vehicle ownership,
followed by France. These two countries have larger land areas andces 1, 14
nt fatalities (source: Refs. [1] and [14]).
Source: reference 17
Fig. 7. Fatality/vehicle ownership rates (source: Ref. [17]).
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analysis.
5. Summary
This paper illustrated the changing trends of trafﬁc accidents in
Japan. It also attempted to interpret possible reasons why the number
of accidents and fatalities increased or decreased in certain periods.
The paper also summarized the measures that organizations have
taken to reduce the incidence of and risks leading to trafﬁc accidents
in ﬁve types; the classiﬁcation criteria conform to the existing literature
[8]. The comparison of Japanese fatality rates and those in ﬁve Western
developed countries showed that Japan is now one of the safest of the
countries in the comparison.
It was found difﬁcult for the author to conduct quantitative evalua-
tions of individual countermeasure effectiveness due to a lack ofopportunities to obtain empirical data and the difﬁculty of separating
the correlated effects of different measures.
The lessons of the efforts to reduce the incidence of trafﬁc accidents
and accident risks in Japan suggest that comprehensive and intensive
efforts, grounded in rational analysis of empirical data and performed
at a deliberate, continuous pace, represent the only viable solution.
In the near future, the dawning era of “big data”will generate enor-
mous amounts of empirical data available to researchers and open up
the potential for innovative measures such as automated vehicle intro-
duction. To achieve further reductions in trafﬁc accidents and accident
risks in this new era, the cooperation of different stake holders will be
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